RhoA and Rho-kinase dependent and independent signals mediate TGF-beta-induced pulmonary endothelial cytoskeletal reorganization and permeability.
Transforming growth factor (TGF)-beta is a potent inflammatory mediator involved in acute lung injury. TGF-beta directly increases pulmonary endothelial myosin light chain (MLC) phosphorylation, which is associated with increased endothelial stress fiber formation, gap formation, and protein permeability, all hallmarks of pulmonary endothelial responses during acute lung injury. We performed the following experiments in pulmonary endothelial monolayers to determine whether RhoA and Rho-kinase mediate these TGF-beta-induced responses. TGF-beta caused the sustained activation of RhoA 2 h posttreatment associated with increased MLC phosphorylation. Inhibition of either RhoA or Rho-kinase with either C3 exoenzyme or Y-27632 blocked MLC phosphorylation. In addition, both C3 and Y-27632 partially attenuated the maximal TGF-beta-induced increase in permeability but did not affect the initial phase of compromised barrier integrity. Inhibition of Rho-kinase completely blocked the TGF-beta-induced increase in the content of filamentous actin (F-actin) but only partially inhibited TGF-beta-induced changes in actin reorganization. To assess the contribution of Rho-kinase in RhoA-mediated responses independent of additional TGF-beta-induced signals, cells were infected with a constitutively active RhoA adenovirus (RhoAQ63L) with or without Y-27632. RhoAQ63L increased MLC phosphorylation, F-actin content, and permeability. Treatment with Y-27632 blocked these responses, suggesting that Rho-kinase mediates these RhoA-induced effects. Collectively, these data suggest the following: 1) the RhoA/Rho-kinase pathway is an important component of TGF-beta-induced effects on endothelial MLC phosphorylation, cytoskeletal reorganization, and barrier integrity; and 2) additional signaling mechanisms independent of the RhoA/Rho-kinase signaling cascade contribute to TGF-beta-induced changes in cytoskeletal organization and permeability.